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Description 

rechnical  Field 
This  invention  relates  generally  to  the  manu- 

facturing  of  hose  and  more  particularly  to  a 
method  and  apparatus  for  making  braided 
reinforced  hose  according  to  the  preamble  of 
claim  1  and  claim  3  respectively. 

Background  Art 
Reinforced  hose  is  used  in  applications  requir- 

ing  containment  of  fluids  under  high  pressures. 
As  is  well  known  in  the  art,  a  braided  reinforce- 
ment  member  provides  sufficient  strength  for 
high  pressure  operations.  It  is  desirable  to  have  a 
finished  reinforced  hose  with  an  optimum  "neut- 
ral  or  locked  angle"  of  approximately  54°  44'.  This 
optimum  angle  restrains  the  hose  from  unwanted 
expansion  in  length  or  ballooning  during 
pressurizing. 

Several  processes  have  been  developed  to 
manufacture  braided  fabric  reinforced  hose  on  a 
continuous  basis.  These  normally  require  forming 
the  liner  at  one  location,  followed  by  forming  the 
fabric  reinforcement  member  onto  the  liner  at  a 
different  location,  then  forming  a  cover  over  the 
reinforcement  member  at  yet  another  location 
followed  by  withdrawing  and  curing  equipment. 
In  order  to  braid  a  metal  reinforcement  on  the 
hose  in  these  processes,  it  is  desirable  to  apply  a 
fabric  reinforcement  to  the  liner  prior  to  braiding 
the  metal  reinforcement  on  the  hose.  This  is 
necessary  due  to  the  high  tensile  load  exerted  on 
the  metal  strands  during  the  braiding  operation. 
Without  the  fabric  reinforcement,  the  metal 
strands  would  cut  into  and  possibly  through  the 
liner  material.  As  easily  recognized,  this  process 
requires  large  amounts  of  manufacturing  floor 
space  to  produce  the  braided  reinforced  hose 
thus  adding  to  the  cost  of  producing  the  hose. 

Another  process  for  continuous  hosemaking 
forms  a  fabric  reinforcing  layer  on  a  mandrel 
followed  by  pulling  the  reinforcing  layer  from  the 
mandrel  and  simultaneously  extruding  an  elasto- 
meric  material  through  an  annular  orifice  posi- 
tioned  inwardly  of  the  reinforcement  layer  at  one 
end  of  the  mandrel.  The  material  for  the  outer 
layer  is  supplied  by  the  elastomeric  material 
being  forced  through  the  openings  in  the 
reinforced  member.  When  making  a  high 
pressure  hose,  a  tightly  woven  metal  reinforced 
member  is  highly  desirable.  Consequently,  the 
openings  or  interstices  in  a  braided  reinforcement 
member  are  too  small  to  pass  ample  amounts  of 
elastomeric  materials  for  forming  the  outer  cover. 
Furthermore,  it  is  highly  desirable  to  have  the 
liner  and  cover  made  from  different  materials.  For 
best  performance  of  the  hose,  the  properties  of 
the  liner  should  be  different  from  those  of  the 
cover. 

Other  processes  involve  braiding  a  fabric  rein- 
forcement  member  onto  an  existing  or  prior 
formed  inner  liner  at  a  predetermined  braid  angle 
followed  by  curing  and  taking  up  on  a  conven- 
tional  take-up  reel.  These  processes  also  require 

large  amounts  of  floor  space  and  the  tightness  of 
the  braided  member  is  limited  to  the  ability  of  the 
liner  not  to  collapse. 

Still  other  hose  making  processes  use  yarn  for 
5  braiding  or  a  combination  of  yarn  and  metal  to 

form  a  braided  reinforcement  member  on  a  liner 
at  a  predetermined  braid  angle.  The  formed  hose 
is  heated  to  shrink  the  yarn  which  changes  the 
braid  angle  to  an  angle  nearer  the  locked  angle  of 

w  54°  and  also  to  provide  a  more  compact  coverage 
of  the  reinforcement  member  over  the  liner.  This 
process  requires  the  use  of  a  shrinkable  yarn  thus 
not  applicable  to  using  all  metal  strands  which 
would  result  in  a  higher  strength  reinforcement 

75  member. 
Specific  reference  is  made  to  DE  —  A—  2  557  718 

and  US—  A—  4  155  790.  DE—  A—  2  557  718  dis- 
closes  several  embodiments  of  a  method  and  of 
an  apparatus  for  manufacturing  a  hose  according 

20  to  which  a  first  and  a  second  extruder  are  used  for 
extruding  elastomeric  layers  onto  a  braided  rein- 
forcement  member.  This  document  was  used  as  a 
basis  for  the  first  part  of  claim  1  and  3,  respec- 
tively.  US  —  A  —  4  155  790  relates  to  an  improve- 

25  ment  upon  the  existing  practice  of  manufaturing  a 
reinforced  automotive  neater  hose  and  the  like  in 
a  continuous  operation  which  comprises  con- 
tinuously  extruding  an  elastomeric  tube,  con- 
tinuously  applying  to  the  outer  surface  of  the  tube 

30  an  appropriate  reinforcing  layer  of  textile  yarns  of 
the  like,  continuously  extruding  over  the  reinforc- 
ing  layer  an  elastomeric  covering  layer,  and  con- 
tinuously  curing  the  elastomeric  components  in 
an  elongated  chamber  containing  heat  exchange 

35  elements  the  improvement  residing  in  the  pro- 
vision  of  a  method  and  means  for  elongating 
within  certain  limits  the  uncured  or  partially  cured 
hose  during  the  curing  process  whereby  reduc- 
tion  of  pressure  and  temperature  within  the 

40  extruding  units  and  other  advantages  in  produc- 
tion  of  reinforced  automotive  heater  hose  and  the 
like  may  be  realized. 

The  present  invention  is  directed  to  overcoming 
one  or  more  of  the  problems  as  set  forth  above. 

45 
Disclosure  of  the  Invention 

In  one  aspect  of  the  present  invention  a  method 
of  manufacturing  a  reinforced  elastomeric  hose  is 
provided  as  set  forth  in  claim  1. 

so  In  another  aspect  of  the  present  invention,  an 
apparatus  is  provided  for  forming  a  flexible 
reinforced  hose  as  set  forth  in  claim  3. 

Further  embodiments  of  the  invention  are 
claimed  in  the  dependent  claims. 

55  The  apparatus  includes  a  braiding  machine 
adapted  to  continuously  braid  a  reinforcement 
member  having  inner  and  outer  surfaces  on  a 
mandrel.  A  first  means  is  provided  for  extruding 
an  elastomeric  liner  onto  the  inner  surface  of  the 

60  reinforcement  member  as  it  is  being  pro- 
gressively  removed  from  the  mandrel  while  a 
second  means  is  provided  for  extruding  an  elasto- 
meric  cover  onto  the  outer  surface  of  the  rein- 
forcement  member.  The  liner  and  cover  are 

65  extruded  at  approximately  the  same  axial  location 
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ind  adjacent  an  end  portion  of  the  mandrel.  A 
wring  means  is  provided  for  curing  the  hose  after 
he  hose  exits  the  extruders  and  a  haul-off  means 
s  provided  for  continuously  pulling  the  hose 
hrough  the  curing  apparatus  at  a  linear  rate 
aster  than  the  rate  of  extruding  the  hose. 

The  present  invention  solves  the  problem  of 
>roducing  a  continuously  braided  reinforced  hose 
vith  an  optimum  braid  angle  by  extruding  both 
he  liner  and  cover  at  approximately  the  same 
ixial  location  that  the  braided  reinforcement 
member  is  made  and  pulling  the  hose  through  the 
:uring  apparatus  at  a  controlled  rate.  By  con- 
inuously  braiding  the  reinforcement  member  on 
i  mandrel  and  progressively  removing  the 
jraided  member  from  the  mandrel,  the  problem 
jf  requiring  a  preformed  liner  having  sufficient 
strength  in  order  not  to  collapse  is  overcome. 
Mso,  manufacturing  space  is  saved  by  having  the 
/arious  operations  completed  at  approximately 
he  same  location.  These  advantages  help  reduce 
tie  cost  of  making  a  high  pressure  hose. 

3rief  Description  of  the  Drawings 
Fig.  1  is  a  diagrammatic  illustration  of  an 

apparatus  of  an  embodiment  of  the  present 
nvention; 

Fig.  2  is  a  somewhat  enlarged  partial  section 
/iew  of  a  portion  of  the  apparatus  of  Fig.  1  and 
llustrating  components  in  more  detail;  and 

Fig.  3  is  a  diagrammatic  illustration  of  a  flexible 
reinforced  hose  produced  by  the  apparatus  of  Fig. 
1. 

Best  Mode  for  Carrying  Out  the  Invention 
Referring  now  to  Figs.  1  and  3  of  the  drawings, 

an  apparatus  for  continuously  forming  a 
reinforced  elastomeric  hose  10  is  generally  indi- 
cated  by  the  reference  numeral  12.  The  apparatus 
12  includes  a  conventional  braid  forming  machine 
14  which  continuously  produces  a  tubular  braided 
reinforcement  member  16  having  inner  and  outer 
surfaces  18,  20,  first  and  second  means  22,  24  for 
extruding  a  liner  26  and  a  cover  28  from  an 
elastomeric  material,  such  as  rubber,  onto  the 
reinforced  member  16,  a  curing  means  30  for 
curing  the  hose  after  the  hose  exits  the  extruders, 
and  a  haul-off  means  32  for  continuously  pulling 
the  hose  through  the  curing  media  at  a  linear  rate 
faster  than  the  rate  of  extruding  the  hose. 

The  first  and  second  means  22,  24,  for  extrud- 
ing  the  elastomeric  material  includes  first  and 
second  extruders  33,  34  mounted  on  a  base  35,  a 
die  mechanism  36  having  portions  respectively 
connected  to  the  extruders  33,  34,  and  passages 
38,  40  respectively  connecting  the  extruders  33, 
34  to  the  die  mechanism  36.  Each  of  the  extruders 
33,  34  include  an  extruder  screw  42  and  a  hopper 
44  for  supplying  elastomeric  materials  to  their 
respective  extruders  screws  42.  Each  of  the 
extruder  screws  42  is  driven  by  any  conventional 
manner  such  as  by  a  motor  45.  The  second 
extruder  34  is  adjustably  mounted  on  the  base  35 
by  an  adjustment  mechanism  46.  The  adjustment 
mechanism  46  provides  both  radial  and  axial 

adjustment  ot  the  second  extruaer  reiauve  xo 
the  portion  of  the  die  mechanism  36  that  is 
connected  to  the  first  extruder  33.  The  adjustment 
mechanism  46,  as  diagrammatically  shown, 

5  includes  a  plurality  of  adjustment  screws  47 
positioned  around  the  base  of  the  second 
extruder  34  and  the  portion  of  the  base  35  that 
receives  the  base  of  the  second  extruder  34.  It 
should  be  recognized  that  other  types  of 

o  mechanisms  could  be  used  to  adjust  the  mount- 
ing  position  of  the  second  extruder  34  without 
departing  from  the  essence  of  the  invention. 

The  braiding  machine  14  includes  a  guide  ring 
48  and  a  mandrel  50  on  which  the  reinforced 

'5  member  16  is  formed.  A  plurality  of  elongated 
strands  52  (only  a  portion  of  which  are  shown), 
such  as  strands  of  metallic  wire,  are  drawn  from  a 
plurality  of  bobbins  54  carried  on  rotating 
spindles  on  the  braiding  machine  14  and  are 

>o  directed  in  a  predetermined  pattern  by  the  braid- 
ing  machine  across  the  guide  ring  48  onto  the 
mandrel  50.  Half  of  the  plurality  of  bobbins  54 
rotate  in  an  opposite  direction  relative  to  the  other 
half  so  that  the  strands  52  are  spirally  wrapped  on 

»s  the  mandrel  50  in  an  alternating  overlapping 
interwoven  relationship  to  continuously  produce 
the  braided  tubular  member  16.  The  braided 
tubular  member  16  has  a  continuous  circum- 
ferential  surface  and  is  made  in  a  continuous 

?o  linear  length.  Preferably,  the  strands  52  are  posi- 
tioned  in  an  abutting  relationship  with  one 
another  to  form  a  close  knit  braid  which  has  a 
total  initial  coverage  on  the  mandrel  50  allowing 
substantially  no  openings  therebetween. 

35  A  drive  mechanism  62  drives  the  braiding 
machine  14  and  the  haul-off  means  32  pro- 
portional  one  to  the  other.  The  drive  mechanism 
62  includes  a  drive  motor  64  mounted  on  the 
braiding  machine  14  and  a  mechanical  connec- 

40  tion,  diagrammatically  illustrated  by  a  dashed  line 
66,  connecting  the  braiding  machine  14  and  the 
haul-off  means  32  to  the  drive  motor  64. 

The  haul-off  means  32  preferably  includes  a 
plurality  of  pulling  and  guiding  devices  68,  70  and 

45  72.  However  it  is  recognized  that  all  but  one  of  the 
pulling  and  guiding  devices  68,  70,  72  could 
merely  be  guiding  devices  and  not  actually  pull- 
ing  the  hose.  The  curing  means  30  includes  a  tank 
73  filled  with  a  salt  solution  74.  The  first  pulling 

so  and  guiding  device  68  of  the  plurality  of  devices  is 
located  between  the  curing  tank  73  and  the  die 
mechanism  36  and  includes  a  roller  75  mounted 
on  a  trunnion  76.  The  roller  75  is  drivingly  con- 
nected  to  the  mechanical  connection  66.  The 

55  second  pulling  and  guiding  device  70  is  located 
within  the  curing  tank  73  and  includes  a  conveyor 
system  76  linearly  located  in  the  tank  73.  The 
conveyor  system  76  is  also  drivingly  connected  to 
the  mechanical  connection  66.  The  third  pulling 

eo  and  guiding  device  72  is  located  downstream  of 
the  curing  tank  73  and  includes  a  pair  of  pinch 
rollers  78  which  are  drivingly  connected  to  the 
mechanical  connection  66. 

A  rinse  tank  82  and  a  hose  take-up  reel  84  are 
65  positioned  after  the  third  pulling  and  guiding 

3 
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device  72.  The  take-up  reel  84  may  be  driven  by 
3ny  suitable  means  such  as  a  motor  86. 

Referring  more  specifically  to  Fig.  2,  the  man- 
drel  50  includes  a  tapered  outer  surface  88  and  a 
bore  90.  The  mandrel  50  has  a  first  end  portion  92 
terminating  in  the  die  mechanism  36  and  has  a 
second  end  portion  94  connected  to  the  first 
extruder  33. 

The  die  mechanism  36  includes  an  internal 
shaping  member  96.  The  internal  shaping 
member  96  extends  through  the  bore  90  of  the 
mandrel  50  and  has  the  first  end  portion  98 
extending  beyond  the  first  end  portion  92  of  the 
mandrel  50  and  has  a  second  end  portion  100 
which  is  connected  to  the  first  extruder  33.  A 
cavity  102  is  defined  between  the  bore  90  of  the 
mandrel  50  and  the  internal  shaping  member  96. 
The  cavity  102  is  connected  to  the  passage  38 
through  a  port  104  located  in  the  second  end 
portion  100  of  the  internal  shaping  member  96. 

The  die  mechanism  36  further  includes  an 
external  shaping  member  106  located  on  the 
second  extruder  34.  The  external  shaping 
member  106  is  adjustably  positioned  on  the 
second  extruder  34  by  a  plurality  of  screws  107. 
The  external  shaping  member  106  has  an  inside 
portion  108  at  one  end  which  is  radially  disposed 
about  the  first  end  portion  98  of  the  internal 
shaping  member  96.  An  annular  space  110  is 
defined  between  the  first  end  portion  98  of  the 
internal  shaping  member  96,  the  inside  portion 
108  of  the  external  shaping  member  106,  and  the 
first  end  portion  92  of  the  mandrel  50.  A  chamber 
112  connects  the  annular  space  110  with  the 
passage  40  of  the  second  extruder  34.  The 
chamber  112  is  formed  by  the  end  of  the  external 
shaping  member  106  and  a  guide  collar  114.  An 
internal  portion  116  of  the  guide  collar  114  is 
radially  disposed  about  a  portion  of  the  first  end 
portion  98  of  the  internal  shaping  member  96. 

A  means  118  is  provided  for  evacuating 
entrained  air  between  the  liner  26  and  cover  28 
during  the  extrusion  of  the  liner  and  cover.  The 
means  118  for  evacuating  includes  an  annular 
element  120  radially  disposed  about  the  mandrel 
50  and  the  reinforcement  member  16  and  is  in 
sealing  engagement  with  the  guide  collar  114  on 
the  side  opposite  the  chamber  112.  A  sealing 
element,  such  as  an  O-ring  122  is  disposed  about 
the  mandrel  50  and  the  reinforcement  member  16 
and  is  in  intimate  contact  with  an  outside  portion 
of  the  annular  element  120.  The  element  120  and 
the  guide  collar  114  defines  a  chamber  124  which 
is  in  communication  with  the  space  110  provided 
beyond  the  first  end  portion  92  of  the  mandrel  42. 
A  vacuum  pump  126,  see  Fig.  1,  is  connected  to 
the  chamber  124  by  a  conduit  128.  The  vacuum 
pump  126  can  be  driven  by  any  suitable  means 
such  as  an  electric  motor  (not  shown). 

Preferably,  the  haul-off  means  32  includes  the 
first,  second  and  third  pulling  and  guiding  devices 
68,  70,  72.  However,  it  is  recognized  that  the  haul- 
off  means  32  could  be  accomplished  with  only  the 
third  pulling  and  guiding  device  72  or  any  combi- 
nation  thereof  without  departing  from  the  ess- 

ence  of  the  invention.  Furthermore,  the  curing 
means  30  illustrates  and  teaches  a  tank  73  having 
a  salt  solution  74  therein  for  curing  the  hose  10.  It 
should  be  recognized  that  other  types  of  con- 

5  tinuous  curing  could  be  used  with  this  apparatus. 
In  the  preferred  embodiment  as  shown,  the 
vacuum  pump  126  evacuates  the  air  from  the 
region  between  the  liner  26  and  cover  28  just  prior 
to  the  extrusion  of  the  liner  and  cover.  However, 

w  in  some  forms  of  curing  hose  such  as  an  auto- 
clave,  it  would  not  be  necessary  to  provide  the 
means  for  evacuating  the  entrained  air. 

Industrial  Applicability 
15  In  the  use  of  the  apparatus  12,  the  braiding 

machine  14  braids  the  strands  of  wire  52  onto  the 
mandrel  50  to  continuously  form  the  reinforce- 
ment  member  16.  The  braiding  of  the  strands  52 
onto  the  larger  end  of  the  tapered  surface  88 

20  results  in  the  closely  knit  braid  which  allows 
substantially  no  openings  therebetween.  This 
100%  coverage  produces  an  initial  or  first  braid 
angle  of  approximately  68°  and  the  action  of  the 
strands  52  being  laid  adjacent  one  another  plus 

25  the  lead  of  the  strands  52  being  laid  onto  the 
tapered  mandrel  50  results  in  the  reinforcement 
member  16  being  progressively  pushed  towards 
the  smaller  end  of  the  tapered  surface  88  as  a 
result  of  the  braiding  function.  As  the  braided 

30  member  16  moves  towards  the  smaller  end  of  the 
mandrel  50,  the  braid  angle  changes  to  a  smaller, 
second  braid  angle,  such  as  for  example  approxi- 
mately  50°  when  it  leaves  the  mandrel  50.  After 
the  braided  reinforcement  member  16  leaves  the 

35  first  end  portion  92  of  the  mandrel  50  and  enters 
the  annular  space  110,  the  liner  26  is  extruded 
onto  the  inner  surface  18  of  the  reinforcement 
member  16.  This  is  accomplished  by  the  elasto- 
meric  material,  such  as  rubber,  being  extruded 

40  into  the  annular  space  110  just  beyond  the  first 
end  portion  92  of  the  mandrel  50  through  the 
passage  38,  port  104  and  cavity  102.  The  first  end 
portion  98  of  the  internal  shaping  member  96 
forms  the  internal  surface  of  the  liner  26  while  the 

45  outer  portion  of  the  liner  26  is  formed  by  the  inner 
surface  18  of  the  reinforcement  member  16.  Due 
to  the  high  pressure  used  for  extruding  the  liner 
26,  for  example  13,800  kPa  (2000  psi),  the  rubber 
flows  into  the  small  interstices  filling  any  spaces 

so  thus  providing  a  rubber  cushion  between  some  of 
the  strands  52.  Furthermore,  the  rubber  adheres 
to  the  strands  52  and  during  the  curing  process 
the  rubber  bonds  to  the  strands  52.  This  "consoli- 
dation"  of  the  liner  26  and  the  braided  member  1  6 

55  results  in  a  hose  10  which  better  endures  large, 
continuous  fluctuations  that  occur  in  high 
pressure  systems. 

At  approximately  the  same  axial  location  the 
cover  28  is  formed  over  the  reinforcement 

60  member  16  by  the  elastomeric  material  being 
extruded  into  the  annular  space  110  from  the 
second  extruder  34  through  the  passage  40  and 
the  chamber  112.  In  this  embodiment,  the 
pressure  for  extruding  the  cover  28  is  less  than 

65  the  extruding  pressure  used  for  the  liner  21,  for 
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ixample  10,350  kPa  (1500  psi).  It  should  be 
ecognized  that  the  extruding  pressures  could  be 
he  same  or  at  other  pressure  levels  without 
ieparting  from  the  essence  of  this  invention.  The 
nside  portion  108  of  the  external  shaping 
nember  106  forms  the  outside  surface  of  the 
:over  28. 

By  having  the  braided  member  16  formed  on 
he  mandrel  50  and  being  continuously  forced  off 
jf  the  mandrel  50  at  a  rate  dependent  on  the 
jraiding  speed,  the  extrusion  of  the  liner  26  and 
:over  28  is  completed  very  close  to  the  first  end 
jortion  92  of  the  mandrel  50.  This  compactness  of 
jperations  minimizes  floor  space  while  con- 
inuously  producing  a  reinforced  hose  having  a 
sraided  reinforcement  member  with  a  continuous 
;ircumferential  surface. 

Even  though  the  preferred  embodiment 
:eaches  the  extrusion  of  both  the  liner  26  and 
;over  28  closely  adjacent  the  mandrel  50,  it 
should  be  recognized  that  the  axial  distance  for 
sxtruding  the  liner  26  and  cover  28  relative  to  the 
mandrel  50  is  limited  only  by  the  ability  to  extend 
:he  first  end  portion  98  of  the  internal  shaping 
•nember  96  further  into  the  formed  braided 
■nember  16  and  the  routing  of  the  elastomeric 
material  through  the  internal  shaping  member  96. 

The  concentricity  of  the  liner  26  and  cover  28 
with  the  braided  member  16  is  maintained  by 
controlling  the  relationship  of  the  external  shap- 
ing  member  106  and  the  guide  collar  114  relative 
to  the  first  end  portion  98  of  the  internal  shaping 
member  96  and  the  mandrel  50.  Since  the  exter- 
nal  shaping  member  106  and  the  guide  collar  114 
are  mounted  on  the  second  extruder  34,  the 
adjustment  mechanism  46  can  simultaneously 
adjust  the  external  shaping  member  106  and 
guide  collar  1  14  in  all  directions.  Furthermore  the 
plurality  of  screws  107  can  radially  adjust  the 
external  shaping  member  106  relative  to  the 
guide  collar  114. 

As  a  result  of  a  higher  extrusion  pressure 
utilized  in  forming  the  liner  26  as  compared  to  the 
extrusion  pressure  used  in  forming  the  cover  28, 
the  reinforcement  member  16  expands  resulting 
in  the  braid  angle  changing  to  a  larger,  third  braid 
angle,  for  example  approximately  58°.  It  is  recog- 
nized  that  the  extrusion  pressures  for  extruding 
the  liner  26  and  cover  28  could  be  varied  to 
different  levels  or  could  be  the  same  pressure. 
The  degree  of  expansion  of  the  reinforcement 
member  16  is  limited  both  by  the  difference  in  the 
extrusion  pressures  and  by  the  change  of  the 
braid  angle.  As  the  braid  angle  increases  in  size, 
the  interstices  become  smaller  consequently  clos- 
ing  off  any  further  flow  of  the  high  viscous 
elastomeric  material  through  the  interstices.  This 
action  aids  the  reinforcement  member  16  in 
resisting  any  further  expansion. 

The  vacuum  pump  126  draws  air  from  the 
chamber  124  which  removes  entrained  air  from 
the  annular  space  110  adjacent  the  end  portion  92 
of  the  mandrel  50  thus  reducing  the  air  in  the 
space  110  just  prior  to  the  liner  26  and  cover  28 
being  extruded  onto  the  reinforcement  member 

16.  The  "O  ring  122  disposed  aoouttne  manorei 
50  and  braided  member  16  seals  the  opening 
between  the  annular  element  1  20  and  the  braided 
member  16  while  providing  freedom  of  move- 

5  ment  of  the  braided  member  16  towards  the  first 
end  portion  92  of  the  mandrel  50. 

As  the  reinforced  hose  10  leaves  the  die 
mechanism  36,  the  haul-off  means  32  pulls  the 
hose  10  at  a  linear  rate  faster  than  the  rate  of 

'0  extruding  the  hose  which  stretches  the  hose  thus 
changing  the  braid  angle  of  the  braided  member 
16.  The  increased  linear  rate  produced  by  the 
haul-off  means  32  is  faster  than  the  rate  that  the 
hose  is  being  made  and  more  specifically  to  the 

rs  rate  that  the  reinforcement  member  16  is  being 
produced.  After  leaving  the  extruders  33,  34  the 
hose  is  pulled  at  a  linear  rate  sufficient  to  change 
the  braid  angle  to  a  predetermined  smaller  braid 
angle,  such  as  for  example  approximately  53°  and 

>o  cured  in  the  curing  means  30  while  being  held  at 
the  predetermined  smaller  braid  angle. 

Furthermore,  as  the  hose  leaves  the  die 
mechanism  36,  it  passes  over  the  roller  75  which 
serves  to  guide  the  hose  10  into  the  curing  tank  53 

15  and  simultaneously  the  roller  75  produces  a 
portion  of  the  linear  rate  increase.  It  is  preferred 
that  the  roller  75  and  the  linear  rate  of  the  hose 
passing  over  the  roller  75  be  the  same  and  not 
allow  any  slippage  between  the  roller  75  and  the 

30  hose  10.  From  the  roller  75  the  hose  is  directed 
into  the  salt  bath  74  and  directed  under  the 
conveyor  system  76  which  guides  the  hose 
through  the  salt  bath  solution  74  and  simul- 
taneously  maintains  the  hose  submerged  in  the 

35  salt  bath  solution  throughout  the  length  of  the 
tank  73.  A  portion  of  the  linear  rate  increase  of  the 
hose  may  be  provided  by  the  conveyor  system  76 
by  controlling  the  proportionality  of  the  drive 

.  mechanism  62  through  the  mechanical  connec- 
40  tion  66. 

The  pinch  rollers  78  provide  the  final  portion  of 
the  linear  rate  increase  of  the  haul-off  means  32. 
The  hose  10  passes  between  the  pinch  rollers  78 
after  leaving  the  curing  means  30  and  is  passed 

45  therethrough  into  the  rinse  tank  82.  It  should  be 
recognized  that  the  pinch  rollers  78  could  provide 
all  of  the  pulling  force  subjected  to  the  hose  10 
while  the  roller  75  and  conveyor  system  76  could 
be  serving  only  as  guides  for  the  hose. 

so  The  rinse  tank  82  serves  to  cool  the  hose  10  and 
also  to  removej-esidue  from  the  hose  that  may 
have  been  deposited  thereon  while  the  hose  was 
in  the  salt  bath  solution  74.  The  hose  is  taken  up 
on  the  reel  84  after  it  leaves  the  rinse  tank  82.  It 

55  may  be  desirable  to  dry  the  hose  prior  to  it  being 
taken  up  on  the  reel  84.  The  motor  86  drives  the 
take-up  reel  84  at  a  rate  sufficiently  fast  to  take  up 
the  hose  from  the  rinse  tank  82  without  subjecting 
the  hose  10  to  any  stretching  force. 

60  After  the  hose  10  leaves  the  pinch  rollers  78 
there  is  no  pulling  force  being  subjected  to  the 
hose.  Consequently,  the  hose  will  rebound  thus 
changing  the  braid  angle  to  an  optimum  braid 
angle  of  approximately  54°  44'.  The  rebound  of 

65  the  hose  is  related  to  the  tendency  of  the  strands 
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52  forming  the  braid  to  want  to  return  to  its 
jriginal  straight  length  as  opposed  to  the  spiral 
ead  that  it  was  subjected  to  during  the  braiding 
jperation  and  also  related  to  the  cooling  of  the 
lose  within  the  rinse  tank  82.  By  stretching  the 
nose  following  the  extrusion  and  during  the 
curing,  the  braid  angle  is  changed  to  the  smaller 
aredetermined  braid  angle.  Then,  following  the 
subsequent  release  and  cooling  of  the  hose,  the 
nose  rebounds  to  the  optimum  braid  angle. 

Thus  the  method  of  manufacturing  a  reinforced 
3lastomeric  hose  comprises  the  steps  of  braiding 
3  tubular  reinforcement  member  on  a  mandrel  at 
3  first  braid  angle,  removing  the  reinforcement 
member  from  the  mandrel,  extruding  an  elasto- 
meric  liner  from  a  first  extruder  onto  the  inner 
surface  of  the  braided  reinforcement  member, 
extruding  an  elastomeric  cover  from  a  second 
extruder  onto  an  outer  surface  of  the  braided 
reinforcement  member  at  approximately  the 
same  location  of  extruding  the  liner  on  the  inner 
surface  and  adjacent  the  mandrel,  curing  the 
elastomeric  hose  after  exiting  the  extruders,  with- 
drawing  the  elastomeric  hose  from  the  extruders 
through  the  curing  apparatus  at  a  linear  rate 
faster  than  the  rate  of  extruding  the  hose  for 
changing  the  braid  angle  for  the  reinforcement 
member  to  a  predetermined  smaller  braid  angle, 
and  releasing  the  pulling  force  on  the  elastomeric 
hose  to  free  the  reinforcement  member  to 
rebound  so  that  a  predetermined  optimum  braid 
angle  is  achieved.  The  method  further  includes 
the  step  of  removing  entrained  air  between  the 
liner  and  cover  during  the  steps  of  extruding  the 
elastomeric  liner  and  cover.  The  method  also 
includes  forming  the  liner  and  the  cover  during 
the  steps  of  extruding  the  liner  and  the  cover.  The 
method  additionally  includes  the  step  of  adjusting 
the  position  of  one  of  the  extruders  to  adjust  the 
concentricity  of  the  liner  and  cover  relative  to  the 
reinforcement  member. 

In  view  of  the  foregoing,  it  is  readily  apparent 
that  the  method  and  apparatus  provides  a  con- 
tinuous  hose  manufacturing  process  that  does 
not  require  large  amounts  of  manufacturing  floor 
space.  It  also  provides  the  apparatus  to  con- 
tinuously  braid  a  high  strength  reinforcement 
member  on  the  mandrel  closely  followed  by  the 
extrusion  of  the  cover  and  liner  at  approximately 
the  same  axial  location.  By  driving  the  haul-off 
means  at  a  faster  rate  than  the  rate  of  extruding, 
the  braid  angle  is  changed  to  the  predetermined 
braid  angle  so  that  upon  release  of  the  haul-off 
force  the  hose  rebounds  to  the  optimum  braid 
angle. 

Other  aspects,  objects  and  advantages  of  this 
invention  can  be  obtained  from  a  study  of  the 
drawings,  the  disclosure  and  the  appended 
claims. 

Claims 

1.  A  method  of  manufacturing  a  reinforced 
elastomeric  hose  (10),  comprising  the  steps  of: 

braiding  a  tubular  reinforcement  member  (16) 

on  a  mandrel  (50)  at  a  first  braid  angle,  said 
reinforcement  member  (16)  having  inner  and 
outer  surfaces  (18,  20); 

extruding  and  forming  an  elastomeric  liner  (26) 
5  from  a  first  extruder  (33)  onto  the  inner  surface 

(18)  of  the  braided  reinforcement  member  (16) 
after  it  leaves  the  mandrel; 

extruding  and  forming  an  elastomeric  cover 
(28)  from  a  second  extruder  (34)  onto  the  outer 

w  surface  (20)  of  the  braided  reinforcement  member 
(16),  said  extruding  of  the  elastomeric  liner  (26) 
and  cover  (28)  occuring  at  approximately  the 
same  axial  location  and  adjacent  the  mandrel 
(50);  and  progressively  curing  the  elastomeric 

is  hose  (10)  after  exiting  the  extruders  (33,  34); 
characterized  by 

braiding  the  tubular  reinforcement  member  on 
a  tapered  mandrel  for  progressively  pushing  the 
reinforcement  member  (16)  from  the  mandrel  (50) 

20  in  response  to  the  braiding  action; 
changing  the  braid  angle  of  the  reinforcement 

member  (16)  to  a  predetermined  braid  angle 
smaller  than  an  optimum  braid  angle  by  pulling 
the  elastomeric  hose  (10)  after  it  exits  the  second 

25  extruder  through  the  curing  apparatus  (30)  at  a 
linear  rate  fastener  than  the  rate  of  extruding  the 
hose  (10);  and  obtaining  the  predetermined 
optimum  braid  angle  by  releasing  the  pulling 
force  on  the  elastomeric  hose  (10)  after  curing  to 

30  free  the  braids  of  the  reinforcement  member  (16) 
to  rebound  to  the  predetermined  optimum  braid 
angle. 

2.  The  method,  as  set  forth  in  claim  1,  wherein 
the  step  of  pushing  the  reinforcement  member 

35  (16)  from  the  mandrel  (50)  includes  reducing  the 
braid  angle  to  a  second  braid  angle;  and  the  step 
of  extruding  the  elastomeric  liner  on  the  rein- 
forcement  member  (16)  includes  increasing  the 
braid  angle  to  a  third  braid  angle. 

40  3.  An  apparatus  (12)  for  forming  an  elastomeric 
reinforced  hose  (10),  comprising: 

a  mandrel  (50)  having  an  end  portion  (92); 
a  braiding  machine  (14)  adapted  to  con- 

tinuously  braid  a  reinforcement  member  (16)  on 
45  the  mandrel  (50),  the  reinforcement  member  (16) 

having  inner  and  outer  surfaces  (18,  20); 
first  means  (22)  for  extruding  an  elastomeric 

liner  (26)  onto  the  inner  surface  (18)  of  the 
reinforcment  member  (16)  as  it  is  being  pushed 

so  from  the  mandrel  by  the  braiding  action; 
second  means  (24)  for  extruding  an  elastomeric 

cover  (28)  onto  the  outer  surface  (20)  of  the 
reinforcement  member  (16),  said  liner  (26)  and 
cover  (28)  being  extruded  at  approximately  the 

55  same  axial  location  and  adjacent  the  end  portion 
(92)  of  the  mandrel  (50);  and 

curing  means  (30)  for  curing  the  hose  (10)  after 
the  hose  exits  the  extruders  (33,  34);  charac- 
terized  in  that 

60  said  mandrel  (50)  is  tapered  to  progressively 
push  the  reinforcement  member  (16)  from  said 
tapered  mandrel  (50)  by  the  braiding  action,  and 
haul-off  means  (32)  are  provided  for  continuously 
pulling  the  hose  after  it  exits  the  second  extruder 

65  through  the  curing  means  at  a  linear  rate  faster 

6 



1 iP  0  148  834  B l  c 

nan  the  rate  of  extruding  the  hose  (10)  to  change 
he  braid  angle  to  a  braid  angle  smaller  than  an 
iptimum  braid  angle  and  releasing  the  pulling 
arce  on  the  hose  after  curing  to  free  the  braids  of 
he  reinforcement  member  (16)  to  rebound  so 
hat  the  optimum  braid  angle  is  achieved. 

4.  The  apparatus  (12),  as  set  forth  in  claim  3, 
therein  said  apparatus  (12)  includes  a  drive 
nechanism  (62)  adapted  to  drive  the  haul-off 
neans  (32)  at  a  rate  proportionally  faster  than  the 
inear  rate  that  the  hose  exits  the  second  extruder. 

5.  The  apparatus  (12),  as  set  forth  in  claim  4, 
vherein  the  curing  means  (30)  includes  a  tank  (73) 
:ontaining  a  salt  solution  (74). 

6.  The  apparatus  (12)  as  set  forth  in  claim  5, 
vherein  the  haul-off-means  (32)  includes  a  plu- 
ality  of  pulling  and  guiding  devices  (68,  70,  72) 
idapted  to  apply  a  pulling  force  on  the  hose  (10) 
ifterthe  hose  exits  the  first  and  second  extruding 
neans  (22,  24). 

7.  The  apparatus  (12),  as  set  forth  in  claim  6, 
vherein  the  first  (68)  of  the  plurality  of  pulling  and 
juiding  devices  includes  a  roller  (75)  mounted  on 
j  trunnion  (76),  and  a  mechanical  connection  (66) 
jrivingly  connects  the  roller  (75)  to  the  drive 
mechanism  (62),  said  roller  (75)  being  located 
cetween  the  first  and  second  extruding  means 
22,24)  and  the  curing  tank  (73). 

8.  The  apparatus  (12),  as  set  forth  in  claim  7, 
/vherein  the  second  (70)  of  the  plurality  of  pulling 
and  guiding  devices  includes  a  conveyor  system 
76)  located  within  the  curing  tank  (73),  said 
conveyor  system  (76)  being  drivingly  connected 
:o  said  mechanical  connection  (66). 

9.  The  apparatus  (12),  as  set  forth  in  claim  8, 
/vherein  the  third  (72)  of  the  plurality  of  pulling 
and  guiding  devices  includes  a  pair  of  pinch 
rollers  (78),  drivingly  connected  to  said  mechani- 
cal  connection  (66)  and  being  adapted  to  pull  the 
hose  (10)  through  the  tank  (73). 

10.  The  apparatus  (12),  as  set  forth  in  claim  3, 
including  an  adjustment  mechanism  (46)  adapted 
to  adjust  the  axial  and  radial  location  of  one  of  the 
First  and  second  extruding  means  (22,  24)  relative 
to  the  other  for  producing  concentricity  between 
the  liner  (26)  and  cover  (28)  and  the  braided 
member  (16). 

11.  The  apparatus  (12),  as  set  forth  in  claim  5, 
wherein  the  haul-off  means  (32)  includes  a  plu- 
rality  of  pulling  and  guiding  devices  adapted  to 
guide  the  hose  (1  0)  and  to  apply  a  pulling  force  on 
the  hose  (10)  after  the  hose  exits  the  extruders 
(33,  34),  at  least  one  of  the  plurality  of  pulling  and 
guiding  devices  is  a  roller  mechanism  adapted  to 
pull  the  hose  (10)  through  the  curing  means  (30). 

Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  vestarkten 
Elastomerschlauchs  (10),  wobei  die  folgenden 
Schritte  vorgesehen  sind: 

Flechten  eines  rohrformigen  Verstarkungsglie- 
des  (16)  auf  einen  Dorn  (50)  mit  einem  ersten 
Flechtwinkel,  wobei  das  Verstarkungsglied  (16) 
innere  und  auSere  Oberflachen  (18,  20)  besitzt; 

bxtruaieren  una  Biiaen  einer  ciasiumeiausMei- 
dung  (26)  von  einem  ersten  Extruder  (33)  auf  der 
Innenoberflache  (18)  des  geflochtenen  Verstar- 
kungsgliedes  (16),  nachdem  dieses  den  Dorn 

>  verlaBt; 
Extrudieren  und  Formen  eines  Elastomerman- 

tels  (28)  aus  einem  zweiten  Extruder  (34)  auf  der 
AuSenoberflache  (20)  des  geflochtenen  Verstar- 
kungsglieds  (16),  wobei  das  Extrudieren  der  Ela- 

o  stomerauskleidung  (26)  und  des  Mantels  (28) 
annahernd  an  der  gleichen  Axialstelle  und 
benachbart  zum  Dorn  (50)  geschieht;  und 

fortlaufendes  Ausharten  des  Elastomer- 
schlauchs  (10)  nach  dem  Austritt  aus  den  Extru- 

5  dem  (33,  34);  gekennzeichnet  durch 
Flechten  des  rohrformigen  Verstarkungsglieds 

auf  einen  verjungten  Dorn  zum  fortlaufenden 
Schieben  des  Verstarkungsglieds  (16)  vom  Dorn 
(50)  infolge  der  Flechtwirkung; 

v  Anderung  des  Flechtwinkels  des  Verstarkungs- 
gliedes  (16)  auf  einen  vorbestimmten  Flechtwin- 
kel  kleiner  als  den  optimalen  Flechtwinkel  durch 
Ziehen  des  Elastomerschlauchs  (10)  nach  dessen 
Austritt  vom  zweiten  Extruder  durch  die  Aushart- 

•5  vorrichtung  (30)  mit  einer  Lineargeschwindigkeit 
groSer  als  die  Extrusionsgeschwindigkeit  des 
Schlauchs  (10);  und 

Erhalt  des  vorbestimmten  optimalen  Flechtwin- 
kels  durch  Freigabe  der  Zugkraft  an  dem  Elasto- 

w  merschlauch  (10)  nach  dem  Ausharten,  urn  die 
Flechtungen  des  Verstarkungsgliedes  (16)  fur  die 
Ruckkehr  zu  dem  vorbestimmten  optimalen 
Flechtwinkel  freizugeben. 

2.  Verfahren  nach  Anspruch  1,  wobei  der  Schritt 
?5  des  Schiebens  des  Verstarkungsglieds  (16)  vom 

Dorn  (50)  die  Reduzierung  des  Flechtwinkels  auf 
einen  zweiten  Flechtwinkel  umfaSt,  und  wobei 
der  Schritt  des  Extrudierens  die  Elastomerausklei- 
dung  auf  das  Verstarkungsglied  (16)  eine  Erho- 

io  hung  des  Flechtwinkels  auf  einen  dritten  Flecht- 
winkel  umfalSt. 

3.  Vorrichtung  (12)  zur  Bildung  eines  verstark- 
ten  Elastomerschlauchs  (10),  wobei  folgendes 
vorgesehen  ist: 

45  ein  Dorn  (50)  mit  einem  Endteil  (92); 
eine  Flechtmaschine  (14)  geeignet  zum  kontinu- 

ierlichen  Flechten  eines  Verstarkungsgliedes  (16) 
auf  den  Dorn  (50),  wobei  das  Verstarkungsglied 
(16)  innere  und  auSere  Oberflachen  (18,  20)  auf- 

50  weist; 
erste  Mittel  (22)  zum  Extrudieren  einer  Elasto- 

merauskleidung  (26)  auf  die  Innenoberflache  (18) 
des  Verstarkungsglieds  (16),  wenn  es  vom  Dorn 
durch  die  Flechtwirkung  geschoben  wird; 

55  zweite  Mittel  (24)  zum  Extrudieren  eines  Elasto- 
mermantels  (28)  auf  die  AulSenoberflache  (20)  des 
Verstarkungsglieds  (16),  wobei  die  Auskleidung 
(26)  und  der  Mantel  (28)  an  annahernd  der  glei- 
chen  Axialstelle  und  benachbart  zum  Endteil  (92) 

60  des  Dorns  (50)  extrudiert  werden;  und 
Aushartmittel  (30)  zum  Ausharten  des 

Schlauchs  (10),  nachdem  der  Schlauch  die  Extru- 
der  (33,  34)  verlaBt,  dadurch  gekennzeichnet, 

dafc  der  Dorn  (50)  verjungt  ist,  urn  das  Verstar- 
65  kungsglied  (16)  fortlaufend  von  dem  verjungten 
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)orn  (50)  durch  die  Flechtwirkung  zu  schieben, 
ind  dalS  Abzugsmittel  (32)  vorgesehen  sind,  urn 
;ontinuierlich  den  Schlauch  zu  Ziehen,  nachdem 
lieser  den  zweiten  Extruder  durch  die  Aushartmit- 
el  verlassen  hat,  wobei  das  Ziehen  mit  einer 
.ineargeschwindigkeit  erfolgt,  die  schneller  ist  als 
lie  Extrudiergeschwindigkeit  des  Schlauchs  (10), 
lm  den  Flechtwinkel  in  einen  Flechtwinkel  zu 
indern,  der  kleiner  ist  als  der  optimale  Flechtwin- 
kel,  wobei  die  Zugkraft  am  Schlauch  nach  dem 
\usharten  freigegeben  wird,  um  die  Flechtungen 
ies  Verstarkungsglieds  (16)  zur  Riickkehrfreizuge- 
jen,  so  daB  der  optimale  Flechtwinkel  erreicht 
/vird. 

4.  Vorrichtung  (12)  nach  Anspruch  3,  wobei  die 
/orrichtung  (12)  einen  Antriebsmechanismus  (62) 
aufweist,  geeignet  zum  Antrieb  der  Abzugsmittel 
32)  mit  einer  Geschwindigkeit,  die  proportional 
ldher  liegt  als  die  Lineargeschwindigkeit,  mit  der 
der  Schlauch  aus  dem  zweiten  Extruder  austritt. 

5.  Vorrichtung  (12)  nach  Anspruch  4,  wobei  die 
Aushartmittel  (30)  einen  Tank  (73)  aufweisen,  der 
3ine  Salzlosung  (74)  aufweist. 

6.  Vorrichtung  (12)  nach  Anspruch  5,  wobei  die 
Abzugsmittel  (32)  eine  Vielzahl  von  Zug-  und 
Fuhrungsvorrichtungen  (68,  70,  72)  aufweisen, 
und  zwar  geeignet  zum  Anlegen  einer  Zugkraft  an 
den  Schlauch  (10),  nachdem  der  Schlauch  die 
Brsten  und  zweiten  Extrudiermittel  (22,  24)  verlas- 
sen  hat. 

7.  Vorrichtung  (12)  nach  Anspruch  6,  wobei  die 
erste  (68)  der  Vielzahl  von  Zug-  und  Fuhrungsvor- 
richtungen  eine  Rolle  (75)  aufweist,  angeordnet 
auf  einem  Zapfen  (76)  und  wobei  eine  mechani- 
sche  Verbindung  (66)  antriebsmalSig  die  Rolle  (75) 
mit  dem  Antriebsmechanismus  (62)  verbindet, 
wobei  die  Rolle  (75)  zwischen  den  ersten  und 
zweiten  Extrudiermitteln  (22,  24)  und  dem  Aus- 
harttank  (73)  angeordnet  ist. 

8.  Vorrichtung  (12)  nach  Anspruch  7,  wobei  die 
zweite  (70)  der  Vielzahl  von  Zug-  und  Fuh  rungsvor- 
richtungen  ein  Transportsystem  (76)  aufweist, 
angeordnet  innerhalb  des  Ausharttanks  (73),  und 
wobei  das  Transportsystem  (76)  antriebsmalSig 
mit  der  mechanischen  Verbindung  (66)  in  Verbin- 
dung  steht. 

9.  Vorrichtung  (12)  nach  Anspruch  8,  wobei  die 
dritte  (72)  der  Vielzahl  von  Zug-  und  Fuhrungsvor- 
richtungen  ein  Paar  von  Klemmrollen  (78)  auf- 
weist,  die  antriebsmaBig  verbunden  sind  mit  der 
mechanischen  Verbindung  (66)  und  geeignet  sind, 
um  den  Schlauch  (10)  durch  den  Tank  (73)  zu 
Ziehen. 

10.  Vorrichtung  (12)  nach  Anspruch  3  mit  einer 
Einstellvorrichtung  (46)  geeignet  zur  Einstellung 
der  axialen  und  radialen  Stelle  der  ersten  und 
zweiten  Extrudiermittel  (22,  24)  relativ  zum  ande- 
ren,  unrreine  Konzentrizitat  zwischen  der  Ausklei- 
dung  (26)  und  dem  Mantel  (28)  des  geflochtenen 
Glieds  (16)  zu  erzeugen. 

1  1  .  Vorrichtung  (1  2)  nach  Anspruch  5,  wobei  die 
Abzugsmittel  (32)  eine  Vielzahl  von  Zug-  und 
Fuhrungsvorrichtungen  aufweisen  geeignet,  um 
den  Schlauch  (10)  zu  fuhren  und  eine  Zugkraft  an 
den  Schlauch  (10)  anzulegen,  nachdem  der 

Schlauch  aus  den  Extrudern  (aa,  34j  austrin,  wooei 
mindestens  eine  der  Vielzahl  von  Zug-  und  Fuh- 
rungsvorrichtungen  ein  Rollenmechanismus  ist, 
der  dazu  geeignet  ist,  den  Schlauch  (10)  durch  die 

5  Aushartmittel  (30)  zu  Ziehen. 

Revendications 

1.  Methode  pourfabriquer  un  tuyau  renforce  en 
o  elastomere  (10),  comportant  Ies  etapes  qui  consis- 

tent  a: 
tresser  un  element  de  renforcement  tubulaire 

(16)  sur  un  mandrin  (50)  suivant  un  premier  angle 
de  tresse,  ledit  element  de  renforcement  (16) 

'5  presentant  des  surfaces  interne  et  externe  (18,  20); 
extruder  et  former,  a  partir  d'une  premiere 

extrudeuse  (33),  une  chemise  en  elastomere  (26) 
sur  la  surface  interne  (18)  de  I'element  de  renforce- 
ment  tresse  (16)  apres  qu'il  a  quitte  le  mandrin; 

w  extruder  et  former,  a  partir  d'une  seconde 
extrudeuse  (34),  une  enveloppe  en  elastomere  (28) 
sur  la  surface  externe  (20)  de  I'element  de  renfor- 
cement  tresse  (16),  ladite  extrusion  de  la  chemise 
(2)  et  de  I'enveloppe  (28)  en  elastomere  s'effec- 

15  tuant  approximativement  au  niveau  du  meme 
point  axial  et  a  proximite  du  mandrin  (50);  et 

durcir  progressivement  le  tuyau  en  elastomere 
(10)  apres  sa  sortie  des  extrudeuses  (33,  34); 
caracterisee  par  Ies  etapes  qui  consistent  a: 

w  tresser  I'element  de  renforcement  tubulaire  sur 
un  mandrin  effile  pour  expulser  progressivement 
du  mandrin  (50)  I'element  de  renforcement  (16)  en 
reponse  a  I'operation  de  tressage; 

modifier  Tangle  de  tresse  de  I'element  de  renfor- 
35  cement  (16)  pour  obtenir  un  angle  de  tresse 

predetermine  inferieur  a  un  angle  de  tresse  opti- 
mal,  en  tirant  le  tuyau  en  elastomere  (10)  apres  sa 
sortie  de  la  seconde  extrudeuse,  a  travers  I'appa- 
reil  de  durcissement  (30)  a  une  vitesse  lineaire 

40  superieure  a  la  vitesse  d'extrusion  du  tuyau  (10);  et 
obtenir  Tangle  de  tresse  optimal  predetermine 

en  relachant  la  force  de  traction  exercee  sur  le 
tuyau  en  elastomere  (10)  apres  durcissement, 
pour  permettre  aux  tresses  de  I'element  de  renfor- 

45  cement  (16)  de  se  detendre,  afin  d'adopter  Tangle 
de  tresse  optimal  predetermine. 

2.  Methode  telle  que  definie  dans  la  revendica- 
tion  1,  dans  laquelle  Tetape  qui  consiste  a  expulser 
du  mandrin  (50)  I'element  de  renforcement  (16), 

so  comporte  une  diminution  de  Tangle  de  tresse  pour 
obtenir  un  second  angle  de  tresse,  tandis  que 
Tetape  d'extrusion  de  la  chemise  en  elastomere 
sur  I'element  de  renforcement  (16)  comporte  une 
augmentation  de  Tangle  de  tresse  pour  obtenir  un 

55  troisieme  angle  de  tresse. 
3.  Appareil  (12)  pour  former  un  tuyau  renforce 

en  elastomere  (10),  comportant: 
un  mandrin  (50)  qui  possede  une  partie  d'extre- 

mite  (92); 
60  une  machine  a  tresser  (14)  adaptee  pourtresser 

en  continu  un  element  de  renforcement  (16)  sur  le 
mandrin  (50),  I'element  de  renforcement  presen- 
tant  des  surfaces  interne  et  externe  (18,  20); 

un  premier  moyen  (22)  pour  extruder  une  che- 
65  mise  en  elastomere  (26)  sur  la  surface  interne  (18) 
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le  I'element  de  renforcement  (16),  pendant  que 
elui-ci  est  expulse  du  mandrin  sous  I'effet  de 
operation  de  tressage; 
un  second  moyen  (24)  pour  extruder  une  enve- 

oppe  en  elastomere  (28)  sur  la  surface  externe 
20)  de  I'element  de  renforcement  (16),  ladite 
:hemise  (26)  et  ladite  enveloppe  (28)  etant  extru- 
iees  approximativement  au  niveau  du  meme 
>oint  axial  et  a  proximite  de  la  partie  d'extremite 
92)  du  mandrin  (50);  et 

un  moyen  de  durcissement  (30)  pour  durcir  le 
uyau  (10)  apres  sa  sortie  des  extrudeuses  (33, 
i4);  caracterise  en  ce  que: 

ledit  mandrin  (50)  est  effile  pour  expulser  pro- 
jressivement  dudit  mandrin  effile  (50)  I'element 
ie  renforcement  (16)  sous  I'effet  de  I'operation  de 
ressage,  et 

des  moyens  detirage  (32)  sont  prevus  pourtirer 
e  tuyau  en  continu  apres  sa  sortie  de  la  seconde 
jxtrudeuse,  a  travers  le  moyen  de  durcissement  a 
jne  vitesse  lineaire  superieure  a  la  vitesse  d'ex- 
rusion  du  tuyau  (10)  afin  de  modifier  Tangle  de 
xesse  pour  obtenir  un  angle  de  tresse  inferieur  a 
jn  angle  de  tresse  optimal,  la  force  de  traction 
jxercee  sur  le  tuyau  apres  durcissement  etant 
■elachee  pour  permettre  aux  tresses  de  I'element 
de  renforcement  (16)  de  se  detendre,  afin  d'obte- 
nir  Tangle  de  tresse  optimal. 

4.  Appareil  (12)  tel  que  defini  dans  la  revendica- 
lion  3,  dans  lequel  ledit  appareil  (12)  comporte  un 
mecanisme  d'entrainement  (62)  adapte  pour 
sntrainer  Ies  moyens  de  tirage  (32)  a  une  vitesse 
proportionnellement  superieure  a  la  vitesse 
ineaire  a  laquelle  le  tuyau  sort  de  la  seconde 
sxtrudeuse. 

5.  Appareil  (12)  tel  que  defini  dans  la  revendica- 
tion  4,  dans  lequel  le  moyen  de  durcissement  (30) 
comporte  une  cuve  (73)  contenant  une  solution 
de  sel  (74). 

6.  Appareil  (12)  tel  que  defini  dans  la  revendica- 
tion  5,  dans  lequel  Ies  moyens  de  tirage  (32) 
comportent  une  serie  de  dispositifs  de  traction  et 
de  guidage  (68,  70,  72)  adaptes  pour  appliquer 

une  force  de  traction  sur  ie  tuyau  [  iuj  apres  que 
celui-ci  a  quitte  Ies  premier  et  second  moyens 
d'extrusion  (22,  24). 

7.  Appareil  (12),  tel  que  defini  dans  la  revendica- 
j  tion  6,  dans  lequel  le  premier  (68)  de  la  serie  de 

dispositifs  de  traction  et  de  guidage  comporte  un 
rouleau  (75)  monte  sur  un  pivot  (76),  tandis 
qu'une  liaison  mecanique  (66)  relie,  en  vue  de  son 
entrainement,  le  rouleau  (75)  au  mecanisme  d'en- 

o  tratnement  (62),  ledit  rouleau  (75)  etant  posi- 
tionne  entre  Ies  premier  et  second  moyens  d'ex- 
trusion  (22,  24)  et  la  cuve  de  durcissement  (73). 

8.  Appareil  (12)  tel  que  defini  dans  la  revendica- 
tion  7,  dans  lequel  le  second  (70)  de  la  serie  de 

5  dispositifs  de  traction  et  de  guidage  comporte  un 
systeme  transporter  (76)  situe  a  Tinterieur  de  la 
cuve  de  durcissement  (73),  ledit  moyen  transpor- 
ter   (76)  etant  relie,  en  vue  de  son  entrainement,  a 
la  liaison  mecanique  (66). 

io  9.  Appareil  (1  2)  tel  que  defini  dans  la  revendica- 
tion  8,  dans  lequel  le  troisieme  (72)  de  la  serie  de 
dispositifs  de  traction  et  de  guidage  comporte 
deux  rouleaux  de  pincement  (78)  relies,  en  vue  de 
leur  entrainement,  a  ladite  liaison  mecanique  (66) 

'5  et  adaptes  pourtirer  le  tuyau  (10)  a  travers  la  cuve 
(73). 

10.  Appareil  (12)  tel  que  defini  dans  la  revendi- 
cation  3,  comportant  un  mecanisme  d'ajustement 
(46)  adapte  pour  ajuster  le  point  axial  et  radial  de 

io  Tun  des  premier  et  second  moyens  d'extrusion 
(22,  24)  par  rapport  a  Tautre,  pour  etablir  une 
concentricite  entre  la  chemise  (26),  Tenveloppe 
(28)  et  I'element  tresse  (16). 

11.  Appareil  (12)  tel  que  defini  dans  la  revendi- 
?5  cation  5,  dans  lequel  Ies  moyens  de  tirage  (32) 

comportent  une  serie  de  dispositifs  de  traction  et 
de  guidage  adaptes  pour  guider  le  tuyau  (10)  et 
pour  appliquer  une  force  de  traction  sur  celui-ci 
apres  sa  sortie  des  extrudeuses  (33,  34),  Tun  au 

io  moins  de  la  serie  de  dispositifs  de  traction  et  de 
guidage  etant  un  mecanisme  a  rouleau  adapte 
pour  tirer  le  tuyau  (10)  a  travers  le  moyen  de 
durcissement  (30). 
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